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CLINICAL  MEDICINE 


Rapid  Onset  of  Severe  Heat  Illness: 
A  Case  Report 

(ii  i  NN  W.  Mnctii'i.i..  M.D..  M.P.H. 


Mm  HI  1 1  tiW,  Hii/iiiJ  Dnifl  nl  iciiir  hrai  ilhwn  u  tut(f  fr/Hirl 
Aviiii.  Spui'c  r.nviron.  Med.  IWI;  hl:77')  H! 

Avla««rt  (lyinf  •■••ndad  parladt  In  hal  •nvlranmantt  an 
known  !•  b«  ol  rlik  foe  hoof-rololod  illnott,  Tho  rlik  whon  woar* 
Ing  ehomical  Individual  proloeflvo  ogulpmont  (Idl)  It  Incroatod 
•  von  at  r*latlv*ly  warm  lamporalur*!  oad  light  worhloadt.  In 
thli  papar,  wo  roporf  tho  phytlologltal  roipontoi  of  an  aviator 
who  had  boon  flying  a  UH*1H  htllcoplor  up  fo  6  h/d  clafhod  In 
fudl-IPI  on  6  conirtutlvo  doyi  prior  to  tho  tuddon  oniof  of  hoot 
lllnoii.  Hit  porfo'Hianco  during  tho  itudy  wot  normal,  and  no 
door  phyilologicol  dorangomonti  woro  notod  prior  to  hit  tymp* 
tomi.  Tho  rapid  ovolutlon  of  hit  lymptomt  oftor  voicing  no  com* 
plalnit  providot  •  graphic  llluttratlon  of  tho  difficult  prodlct* 
ability  and  Initial  control  norvout  lyitom  offoett  of  thlt 
condition. 

IN  (ilvNlvKAI,.  efforts  lo  provide  piedicliiblc  limits  of 
an  aviator's  ability  to  pilot  an  aireiat't  dtiriniii  high 
thermal  stress  have  been  based  on  plivsiologieal  re¬ 
sponses  to  that  lieat.  However,  a  pariieiilar  individtiurs 
onset  i>t  pertdrmanec  deereinent  is  not  predietabic  from 
a  determination  of  rcelal  temperature  alone.  Although 
hypohydration  is  well  known  to  cause  deeremcnis  in 
performance,  tlie  esisting  level  of  hydration  may  be  dif- 
tieull  to  assess  under  operational  conditions.  Additional 
problems  of  real  world  variabiliiy  of  environmenl. 
workload,  and  performance  requirements  make  Ihe 
iivcrall  problem  of  reliably  predicting  signilleanl  decre¬ 
ments  in  an  individual  appear  impossible  lo  ihe  praclic- 
me  Mielil  surgeon. 

Despite  these  hinitalions.  a  study  was  iindeitaken  iil 
Ihe  l/'.S,  Army  Aeromedical  Kesearch  l.aboratory  dur¬ 
ing  llie  suinmei  of  I9K4  to  obtain  physiological,  psycho¬ 
logical,  and  performaiiee  data  on  rotary  wing  aviators 
during  an  operational  scenario.  A  report  of  the  entire 
iliidv'is  available  1,^).  'I'liis  paper  reports  the  sudden 


I  i.iiii  ilic  li  .S  Aiiiiy  Aeiiiiiiciliiiil  KiwiMiih  l.,ihiiiiil(Mv,  I'oil 
Kiiekc'i.  ,M..  ('ill.  .Miichcll  iseiiiittiiih  Cliiel,  I  iiyhl  Mi'aie'iiic  Uiunch 
\i‘iiiiiii'ilii.jl  I’liiiiiiliMiiiin  .Sriviee.  Ilimiks  .\MI.  I.X. 

Ihic  iiiiimisetipi  was  rreeivvil  lui  icvicw  iii  .ScpiiHnlicr  l‘•‘hl  Ihe 
levi'.eil  iiiaiiii  ciipl  was  aecepicil  fur  piililieiiliiMi  in  l  eliriiarv  IWI 
ACilicss  ii'pliiil  leqiiesis  lo:  tl.SAAKI  Si  ieiililk  liilormuliiiii  ('eit' 
Ilf  I’ll  line  S77,  I'oil  Kmker,  At,  IMi,.’  s.")’ 


collapse  of  one  of  the  subjects  after  the  second  flight  on 
the  last  day  of  his  h-day  parlicipalion, 

METHODS 

Suhjffl 

A  32-ycar-old  Caucasian  male  active. duly  aviator 
IhcighI  17.3  cm.  weight  79.6  kg,  Vojmoc  43.6 
ml  •  min  '  •  kg  ')  stationed  at  the  Army  Aviation  Cen¬ 
ter,  I'ort  Kuckcr,  AL,  volunteered  us  a  subject  tS)  in  the 
study  mentioned  idHivc,  Mis  rotary  wing  flight  experi¬ 
ence  was  KOO  h.  Me  had  no  prior  history  of  heal  illness 
(synco|K.  exhaustion  or  stroke)  and  hud  norma)  physi¬ 
cal  findings  on  a  thorough  history  and  examination  con¬ 
ducted  by  a  flight  .surgeon  immediately  preceding  par¬ 
ticipation  in  the  sliidy. 

Me  did  not  ucc)imali/c  beyond  his  usual  I  h  daily 
physical  exercise  program  in  gym  clothing.  His  routine 
blood  chemistries  from  the  beginning  of  Ihe  first  day.  of 
participation  in  the  study  were:  sodium  141  mg/dl;  po¬ 
tassium  4.3  mg/dl:  chloride  103  mg/dl;  bicarbonate  33 
mg/dl:  glucose  72  mg/dl:  urea  nitrogen  IS. 2  mg/dl;  white 
blood  cell  count  4901)  cu/mm;  hemoglobin  13.7  g/dl:  he¬ 
matocrit  42.3%.  All  values  were  within  the  local  hospi¬ 
tal  laboratory's  normal  ranges. 

l’h\sUtU>uif  Dtilii  I’olli'fliim 

During  flights,  Ihe  subjeel's  heart  rale  and  ihylhin 
were  recorded  continuously  by  an  ambulatory  cleeiro- 
eardiographic  monitor  (Miltmun  Medical  Systems,  Co¬ 
lumbia,  MD).  Body  temperature  was  oblair^  by  a  rec¬ 
tal  probe  t  Yellow  Springs  Instruments  Inc,  model  70IB. 
Yellow  Springs,  OM)  inserted  to  10  cm.  Body  temper¬ 
ature  and  heart  rate  were  recorded  manually  by  obser¬ 
vation  at  ^  min  intervals  on  a  digital  output  meter  iTek- 
ironix  Inc.  model  414,  Beaverton,  UR).  Cockpit 
environmental  Icmpcruliiivs— dry  bulb  (T*),  wet  bulb 
I  Toh).  and  globe  (Tsi)  temperatures— were  detennined  at 
the  same  limes  using  a  WIKiT  meter  iRcuter-Stokcs 
Canada  I.ld.  WIUCJI-T.  Cambridge,  Onl.,  Canada) 
placed  between  Ihe  pilots'  seats  at  Ihe  subjMI's  head 
level. 
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ACUTR  HHAI  II.I.NIiSS  ON.Stil— MITCIIIUJ, 

Nei  duid  Kaluncc  wuh  dcicrmincd  by  hoginninii-  und 
cnd-uMcxl'duy  uniform  und  nude  body  weighi  meuxure* 
on  un  electronic  bniunce  (Sauler  model  KI20. 
August  Sauter,  Div,  of  Metier  Instruments,  Hights* 
town,  NJ)  and  by  weighing  all  oral  Iluid  intake  and  urine 
ouiput. 

Imliviiiiial  I'niivi-livv  l\iiiiii)mi'ni 

Che  II.S.  Army’s  chemical  defease  ensemble  (l*)H4( 
consists  (if  a  two-layer,  two-piece  overgarment  with  bu¬ 
tyl  rubber  overbools  und  gloves  and  M-24  mask  with 
hood  worn  over  the  standard  Nomex  one-piccc  flight 
suit,  gloves,  and  helmet.  A  prototype  microclimulc 
cooling  vest  was  worn  under  the  flight  suit.  The  ensem¬ 
ble  (without  cooling  vest)  exhibits  a  do  value  of  2.^7 
and  an  index  of  permeability  of  0,29  (.1). 

Mission  Protocol  oiul  Test  i'acilily 

This  study  was  conducted  under  simulated  field  op- 
crutional  cundilurns  during  the  summer  of  1984  at  High- 
falls  .Stagefield,  Fort  Kucker,  Al,.  During  daylight 
hours,  the  .S  flew  a  UH-IH  "Huey"  helicopter,  re¬ 
ceived  pre-mission  briefings,  and  performed  pre-  und 
through-flight  checks  on  the  aircraft.  No  re-arming  or 
refueling  tasks  were  performed  by  the  S,  Full  IFIi  was 
mainiuined  during  the  entire  period  from  breakfast  to 
the  end  of  the  final  daily  lest  period  (approximately  12 
h).  During  the  remainder  of  the  lime,  he  relaxed  in  a 
small  field  lent  while  wearing  only  open  overgarments 
over  his  flight  suit.  Hreakfusi  und  supper  were  provided 
as  Mcals-Ready-to-Fat  (MRBs),  but  midday  intake  was 
limited  to  a  flavored  electrolyte  und  glucose  solution. 
Water  was  allowed  ot!  lihiiuni. 

I'light  profiles  included  low  level,  nap-of-the-Hiirlh 
(NOB),  confined  area  operations,  instrument  ap¬ 
proaches  and  other  tactical  situations  such  as  reconnais¬ 
sance  missions.  No  gross  performance  deficits  were 
found  un  any  of  the  llights  during  the  entire  week. 

A  microclimate  air-cooling  vest  was  used  during  days 


und  4  of  the  study.  The  S  experienced  no  tignifk-ani 
increuses  in  rectal  temperature  during  any  flight*  on 
these  dav'i,  .Significantly,  he  (unlike  other  .S»  in  the 
study)  flew  with  all  aircraft  doors  closed  on  all  day* 
(except  day  5)  which  increased  the  level  of  heal  buildup 
in  the  cockpit  by  further  reducing  convective  heal  dis¬ 
sipation  and  evaporation. 

HRSULT.S 

( 'tmliovoM  iiUir  SvMcni 

.S  did  not  exceed  a  heart  rate  of  120  bpm  (mean  91  •. 
II)  which  is  les';  ihttn  that  often  seen  with  even  moder¬ 
ate  exercise.  I’eak  und  mean  heart  rules  during  each 
(light  arc  shown  in  Tabic  I,  No  significant  correlation 
was  found  between  heart  rale  and  cockpit  temperature 
except  during  the  two  hottest  flights  without  Ciwling, 
The  rales  observed  were  consistent  with  previous  erti- 
mates  of  the  work  load  of  helicopter  pilots  (lAO  to  180 
W)  during  (light  (9), 

Thcrmon-uulolion 

Peak  and  mean  rectal  lempcrntures  and  mean  ctKkpii 
WIKi  T  for  each  (light  during  the  entire  week  are  also 
displayed  in  Table  I.  l-lighls  terminated  by  the  (light 
surgeon  lor  maximum  rectal  temperature  by  safely  cri¬ 
teria  (N  2)  are  denoted  by  the  symbol'T,"  and  those 
terminated  for  the  subject's  own  complaints  (nausea 
and  fatigue)  by  the  symbol  "M"  (N  ^  I).  Completed 
(lights  arc  noted  by  the  symbol  "C,"  except  for  days  3. 
4  und  5  when  the  lust  (light  of  the  day  was  determined  by 
either  equipment  problems  ("li")  or  weather  ("W"). 
respectively.  Repression  of  peak  rectal  temperature  by 
mean  c(H.’kpil  WHO'T  yielded  a  correlation  eoetTicieni  r 

'  0.89,  Detailed  data  for  the  day  of  the  clinical  cpisiKic 
arc  shown  in  I’ig,  I . 

/•■/«(</  Haloni  r 

Daily  weight  changes  lor  this  subject  and  his  equip¬ 
ment  arc  displayed  in  Table  II.  Hody  loss  is  the  differ- 
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Acmi'  lll'AT  II.I.NI'SS  ONSl’  l  Ml 


Fif.  I.  WIOT  onrf  tub- 

!•<»  rMtol  tampcratur*  by  •\mpi»6 
llm*  an  lail  itudy  day. 
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cncc  between  Miccessive  moniinn  iitide  weighlit,  and 
iiiiilbnn  ituin  is  ilie  diricrence  helween  intirning  and  end* 
iil'-niuht  day  Kiial  iinilbrm  weights.  Daily  intake  and  out* 
put  1)1'  Muids  are  also  shown. 

Data  are  shown  only  for  the  first  ^  d  of  the  test  period 
sinee  the  last  day  wtis  terminated  in  the  early  aricrnoon 
and  did  not  allow  12*  or  24'h  weight  ehanges  and  intake/ 
outpiil  determinations.  On  the  last  dav  laboiil  7  hi,  .S 
drank  1')}  1,  of  water,  prodneed  11.71  I.  of  urine,  hud  a 
I.N2-kg^guin  in  nnilbrm  weight,  and  had  a  net  loss  of 
I  2H  kg  in  body  weight. 

('linn  III  l■.|ll.\lllll• 

.S  reaehed  the  medieal  safely  terminution  icelal  tem¬ 
perature  of  .fM.V'C  al  the  eoneltision  of  the  second  flight 
on  the  last  day.  He  expressed  disappoinimeni  that  he 
was  nnuble  lb  eompleic  Ihe  entire  dav.  He  repeatedly 
asked  to  eunlintie  Hying  in  Ihe  afternoon  and  denied  any 
reeurrenee  of  fatigue  or  nausea  he  hud  earlier  In  the 
week.  .S  appeared  physieally  tired,  htit  his  behavior  was 
entirely  appropriale, 

C'onlimialion  of  Ihe  Hying  day  was  denied  due  to  the 
proieeiion  of  hiintan  stihjecis  pioloeol  in  cHecl.  His 
next  hour  was  spent  in  a  small  general  pin  pose  lent,  sllll 
m  full  IIM'b  taking  a  eonipulerired  psyehologieal  test 
battery  us  purl  of  Ihe  study.  I'his  had  been  done  at  the 
terminution  of  every  Hying  day.  On  exiling  the  tent,  .S 
.igain  expressed  his  desire  toeonlinue  living.  I'he  Highi 


medic  then  begun  to  assist  him  with  undressing  and  ter¬ 
minal  data  collection  inside  an  air  conditioned  command 
building  on-site. 

Within  approximately  !>  min.  Ihc  medic  urgently  re¬ 
quested  medical  assessment  of  .S.  S's  mask  and  hood 
were  olT,  and  he  hud  tears  streaming  down  his  cheeks. 

When  asked  what  was  going  on.  he  begun  to  answer 
with  a  distinct  stutter.  .S  verbuli/.cd  a  few  words  about 
“letting  us  down*'  and  then  slopped  responding  to  ques¬ 
tions  and  began  staring  vacantly  at  the  walls.  This  ab¬ 
normal  behavior  was  assumed  to  be  heat-related,  and 
undressing  proceeded  rapidly.  As  his  upper  body  cloth¬ 
ing  was  removed,  the  skin  on  his  arms  and  chest  became 
mottled.  A  radial  pulse  could  not  be  palpated,  and  .S 
collapsed.  He  was  unresponsive  to  voice  or  painAil 
stimulation, 

I'ortunulcly,  ihe  dressing  urea  also  served  as  the 
emergency  trculmcnt  area,  and  S  was  placed  on  Ihc 
ireutment  table  while  Ihe  remainder  of  his  clothing  was 
removed.  Ice  packs  were  placed  on  his  neck  and  in  his  _____ 
armpits  and  groin.  Water  mist  was  sprayed  from  a  gar-  )q  for 
den-type  device,  and  air  was  circulated  over  him  by  a  —  ,  i- 
fan.  i'emiicralure  data  was  read  and  recorded  several  lAfct 
limes  during  this  episode,  liven  us  intravenous  aecesn  j 
was  being  established,  he  began  to  speak  and  move  his  . 
extremities.  Within  a  lO-min  period,  he  became  com- 
pictely  oriented  with  normal  vital  signs  and  physical  nation, 
examination. 

The  continuing  skiw  rise  in  rectal  tentpereiure  5tb- 
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served  during  the  flight  diiy  is  illustrated  In  Fig.  I,  us  In 
(he  rapid  rise  alfer  the  psychological  testing  period  itnd 
the  equally  rapid  fall  with  treatment.  Physical  examina- 
lioM  and  routine  laboratory  values  immediately  after  re* 
eovery  were  normal  (.sodium  Ml  mg/dl,  potassium  4.0 
mg/dl.  chloride  102  mg/dl.  hicarbonate  32  mg/dl,  glucose 
107  mg/dl,  urea  nitrogen  14.2  mg/dl,  white  blood  cell 
eouni  5100,  hemoglobin  14.1  g/dl,  hematocrit  42.h%). 
CK  enzyme  values  were,  unfortunately,  not  obtained. 
Urine  electrolyte  analysis' revealed  sodium  5K  mg/dl, 
pota.ssjum  45  mg/dl,  and  chloride  24  mg/dl  with  negative 
presence  of  myoglobin  immediately  after  the  episode.  S 
had  no  memory  of  events  from  the  postflighl  psycho¬ 
logical  testing  until  becoming  aware  that  he  was  "being 
assaulted"  in  the  treatment  room.  Follow-up  examina¬ 
tions  remained  normal,  •.  d  he  remained  on  active  Hying 
status  without  sequelae. 

Dl.SCUSSION 

The  actual  pathophysiology  of  the  clinical  episode  re¬ 
mains  unclear  (I).  The  possibility  of  heat  syncope  cer¬ 
tainly  is  significant,  although  it  is  usuatly  seen  earlier  in 
the  course  of  heat  exposure  in  less  acclimated  persons. 
Heat  stroke  did  not  appear  to  develop  here,  although 
the  ntpid  rise  in  rectiil  tetnperature  provides  some  ques¬ 
tion  that  it  may  hiivc  been  (lie  onset  of  (his  condition, 
't  he  loss  of  potentially  eonllrmatory  enzyme  levels  is 
Iruslraling.  Heal  exhaustion  and  hypohydration  is  most 
probable  since  his  rectal  temperature  had  been  elevated 
for  several  hours  beforehiinil,  and  there  was  tin  »*b- 
served  net  weight  loss  of  I2H()  g  during  the  period  from 
breakfast  to  the  clinical  episode  (about  7  h). 

The  actual  diagnosis  does  not  matter  for  flying  safely 
considerations,  however.  Ktipid  onset  of  severe  perfor¬ 
mance  decrements  with  few.  btil  recognizable,  curly 
warning  signs  is  the  central  focus.  This  aviator  tried  to 
convince  the  flight  surgeon  ihiil  he  could  fly  again  just 
minutes  prior  to  losing  consciousness.  Without  rectal 
temperature  readings  and  protocol  restrictions,  as  is  the 
ease  in  real  world  operations,  he  might  have  been  med¬ 
ically  cleared  to  continue  Hying.  What  then? 

[he  central  nervous  system  signs  S  exhibited  prior  to 
collapse  arc  typical  signs  of  (he  onset  of  severe  heat 
illness  and  are  a  key  to  survival  for  the  rest  of  the  air¬ 
crew  (2).  The  inappropriiite  affect,  presence  of  speech 
chiinges,  and  finaily  inalter.lioti  or  withdrawal  arc  rec¬ 
ognizable  by  alert  fellow  aircicw  members.  Each  must 
be  aware  of  the  potential  signs  and  must  be  ready  to 
transfer  control  of  the  aircraft  as  necessary.  In  ease  an 
aircrew  member  siitfeiing  from  heat  elTecIs  has  an  in- 
llighi  physiological  emergency,  the  whole  crew  must  be 
knowledgeable  about  ctTective  Held  treatment  for  acute 
heat  illness,  since  medical  facilities  may  not  be  readily 
available. 


Most  clothing  and  equipmcnl  can  be  removed  or  at 
Iciui  opened  even  in  flight  prior  to  landing.  Chemical 
c«>ld  packs  which  activate  on  crushing  are  small  entiugh 
to  flt  in  persimal  flight  bags  during  the  summer  months 
or  on  I  PE  operations.  They  are  applied  easily  to  areas 
where  arteries  are  close  to  the  surface  tneck.  armpits, 
and  groin)  and  cmil  the  hhHMl  elTiciently  (10).  Canteen 
water  splashed  on  exposed  skin  cun  be  evaporated  hy 
fanning  with  a  jacket  or  shirt  or  exposing  him  to  the 
wind  or  rotor  idownwush  14,6).  .Shivering  should  be 
avoided  since  it  raises  the  b«Hly  temperature,  so  treat¬ 
ment  needs  to  he  tailored  to  the  situation  (7).  This  treat¬ 
ment  regimen  cun  be  administered  to  any  aircrew  mem¬ 
ber  with  active  signs  of  heat  illness,  although  the  initial 
measures  alone  mtiy  be  sufllclcnt  to  alleviate  the  con¬ 
dition.  The  bottom  line  is  that  nil  aircrew  members  need 
to  be  aware  of  this  problem,  its  manifestations,  and  its 
immediate  treatment  if  preventive  measures  fail. 

DISCLAIMER.S 

't'hf  vjrwk,  iipinions.  iintl/or  flnitmiis  Liinlsincd  in  lht>  repnn  »n 
those  of  the  uiilhor  :iiul  should  not  he  coiisiriied  ns  olfieiiil  Depiiilmenl 
ol'  the  Army  position,  policy,  or  derision,  unless  so  designiiled  hy 
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Cairns  Army  Air  Field 
Fort  Rucker,  AL  36362 

MAJ  Terry  Newman 
Canadian  Army  Liaison  Office 
Building  602 
Fort  Rucker,  AL  36362 

German  Army  Liaison  Office 

Building  602 

Fort  Rucker,  AL  36362 

LTC  Patrice  Cottebrune 
French  Army  Liaison  Office 
USAAVNC  (Building  602) 

Fort  Rucker,  AL  36362-5021 

Australian  Army  Liaison  Office 
Building  602  - 

Fort  Rucker,  AL  36362 

Dr.  Garrison  Rapmund 
6  Burning  Tree  Court 
Bethesda,  MD  20817 

Commandant  Royal  Air  Force 
Institute  of  Aviation  Medicine 
Farnborough  Hampshire  GU14  65Z  UK 


9 


Commander 

U.S.  Army  Biomedical  Research 
and  Development  Uihoratory 
A  ITN;  SGRD-URZ-I 
Fort  Detrick,  Frederick,  MD  21702 

Defense  Technical  Information  Center 
Cameron  Station 
Alexandra,  VA  22313 

Commander,  U.S.  Army  Foreign  Science 
and  Technology  Center 
AIFRTA  (Davis) 

220  7tli  Slrcet,  Nlv 
Charlottesville,  VA  22901-53% 

Director, 

Applied  Technology  Uiboratory 
USARTL-AVSCOM 
ATl'N:  Library,  Building  401 
Fort  Eustis,  VA  23604 

U.S.  Air  Force  Armament 
Development  and  Test  Center 
Eglin  Air  Force  Base,  FL  32542 

Commander,  U.S.  Army  Missile 
Command 

Redstone  Scientific  Information  Center 
A^ITN:  AMSMI-RD-CS-R 
/ILL  Documents 
Redstone  Arsenal,  AL  35898 

Dr.  H.  Dix  Christensen 
Bio-Medical  Science  Building,  Room  753 
Post  Office  Box  26901 
Oklahoma  City,  OK  73190 

U.S.  Army  Research  and  Technology 
Laboratories  (AVSCOM) 

Propulsion  Laboratory  MS  302-2 
NASA  Lewis  Research  Center 
Cleveland,  OH  44135 


Col.  Otto  Schramm  Filho 
c/o  Brazilian  Army  Commission 
Officc-CliBW 

4632  Wisconsin  Avenue  NW 
Washington,  DC  20016 

Dr.  Christine  Schlichting 
Behavioral  Sciences  Department 
Box  900,  NAVUBASE  NLON 
Groton,  CY  06349-5900 

COL  Eugene  S,  Channing,  O.D. 
Brooke  Army  Medical  Center 
A'lTN:  IISHE-EAH-O 
Fort  Sam  I  louston,  'I'X  78234-62(K) 

LTC  Gaylord  Lindsey  (5) 
USAMRDC  Liaison  at  Academy 
of  Health  Sciences 
AHN:  I ISHA-ZAC-I- 
Fort  Sam  Houston,  TX  78234 

Aviation  Medicine  Clinic 
TMC  #22,  SAAF 
Fort  Bragg,  NC  28305 

Dr.  A.  Kornfield,  President 
Biosearch  Company 
3016  Revere  Road 
Drexcl  Hill,  PA  29026 

NVEOD 

AMSEL-RD-ASID 
(Attn:  Trang  Bui) 

Fort  Belvior,  VA  22060 
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